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STO JE ARDUINO?

Arduino je open-source platforma za kreiranje elektronickih prototipova bazirana na
sklopovlju i programskom paketu koji je fleksibilan i jednostavan za koriStenje. Arduino
je namijenjen umjetnicima, dizajnerima, hobistima, elektroniarima i svima koji su
zainteresirani za kreiranje interaktivnih objekata ili okruzenja. - www.arduino.cc

Arduino platforma je skup elektronickih i softverskih komponenti koje se mogu
jednostavno povezivati u sloZenije cjeline s ciljem izrade zabavnih i poucnih
elektronickih sklopova.

Srce Arduina jesu mikrokontroleri. Mikrokontroler je malo racunalo sadrZano na
jednom integriranom sklopu. Arduino okruZenje najceS¢e koristi 8 bitne
mikrokontrolere koje proizvodi tvrtka ATMEL. Najrasprostranjeniji model je
ATMEGA328P koji se koristi na osnovnoj Arduino prototipnoj plocici koja je prikazana
na sljedecoj slici sa lijeve strane.
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Slika 1 - Arduino UNO i Croduino

Kako je Arduino platforma open-source tipa - dozvoljeno je njezino dijeljenje i
preuredivanje u svrhu kreiranja novih platforma koje su medusobno kompatibilne tako
da su razvojem nastale joS mnoge inacice razvojnih okruZenja baziranih na Arduino
platformi. Jedna od njih je i hrvatska verzija Arduina - Croduino razvijena od strane e-
radionice (www.e-radionica.com). Vidi gornju sliku sa desne strane.

U ovoj skripti govorit ¢emo o Arduino UNO plocici i Croduino plocici. U osnovi, sve
Arduino kompatibilne plocice sastoje se od mikrokontrolera, integriranog sklopa za
komunikaciju s racunalom, te perifernih elektronickih djelova za osiguravanje
mogucnosti rada mikrokontrolera - stabilizatori napona, kvarcni oscilator za
generiranje frekvencije takta i sli¢no.



Mikrokontroler za poCetak mozZemo zamisliti kao crnu kutiju koja ima odreden broj
izvoda kojima je moguce upravljati pomocu programa kojeg korisnik napise na racunalu
i koji se onda izvodi na samom mikrokotroleru. Za pisanje programa za Arduino
mikrokotrolere korisiti cemo Arduino programsko okruZenje kojeg je besplatno moguce
preuzeti s: http://arduino.cc/en/Main/Software

Kako bi mogli napisane programe prebaciti u mikrokontroler na razvojnoj plocici
koristimo se USB vezom s racunalom. Ukoliko koristimo Arduino UNO plocicu nije
potrebna dodatna instalacija drivera, a ukoliko koristimo Croduino potrebno je
instalirati drivere.

Za potrebe natjecanja mladih tehni¢ara moguce je koristiti i druge mikrokontrolerske
platforme ali ¢e se za potrebne ovih priprema razmatrati plo¢ice Arduino UNO i
Croduino, a softver za mikrokontrolere pisati ¢emo u Arduino IDE programskom paketu
kao i u Ardublock dodatku za graficko programiranje.

INSTALACIJA ARDUINO SOFTVERA

Za pocetak je potrebno instalirati Arduino IDE softverski paket. Ovaj softver je open-
source tipa i radi na svim platformama - Windows, Linux i Mac operativnom sustavu. Za
potrebe ovih priprema koristiti ¢emo Arduino 1.0.5 inaCicu programskog paketa koja je
dostupna za slobodno preuzimanje na sjedecoj web adresi:
http://arduino.cc/en/Main/Software#toc2

Nakon preuzimanja sljedite upute za instalaciju prikazane na slikama na stranici 4.

Po zavrSetku instalacije Arduino IDE programskog paketa potrebno je instalirati
upravljacke programe za Arduino plocCice. Ukoliko koristite Arduino UNO, upravljacki
programi su automatski instalirani tijekom instalacije Arduino IDE programskog
paketa. Ukoliko koristite Croduino prikljucite ga na racunalo i slijedite upute za
instalaciju prikazane na slikama na stranicama 5 i 6. Upute se odnose na Windows
operativne sustave.

Ukoliko koristite Windows 7 operativni sustav potrebno je prije prikljucivanja Croduino
plocice i instalacije upravljackih programa napraviti korake prikazane na dnu stranice
6.

Upravljacke programe moguce je preuzeti sa sljedece stranice:
http://www.ftdichip.com/Drivers/CDM/CDM%202.08.24%20WHQL%?20Certified.zip




Ukoliko imate problema sa instalacijom upravljackih programa zbog prethodno
instaliranih upravljackih programa pratite upute na stranici 8 kako biste pobrisali sve
prethodne verzije upravljackih programa, zatim krenite prema gornjim uputama.
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Arduino Setup: License Agreement ==

Please review the license agreement before installing Arduino. If you
o) accept all terms of the agreement, dick I Agree.

IGNU LESSER GENERAL PUBLIC LICENSE -
Version 3, 29 June 2007 =
Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.ora/>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates the terms

land conditions of version 3 of the GNU General Public License, supplemented
by the additional permissions listed below. il

Cancel Mullsoft Install System v2,46

~
Arduino Setup: Installation Options ==

Check the components you want to install and uncheck the components
0 you don't want to install. Click Next to continue.

Select components to install:

Install Arduino software
Install USB driver

Create Start Menu shortcut
Create Desktop shortcut
Assodate .ino files

Space required: 254.5MB

Cancel Mullsoft Install System v2,46 < Back I

Slika 2 - Instalacija Arduino softvera (1)

.
Arduino Setup: Installation Folder =L=

Setup will install Arduino in the following folder. To install in a different
folder, dlick Browse and select another folder. Click Install to start the

installation.
Destination Folder |
Browse...

Space required: 254.5MB
Space available: 206.1GB

Cancel Mullsoft Install System v2.46 < Back Install

Slika 3 - Instalacija Arduino softvera (2)
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€9 Arduino Setup: Installing O[S —S—

Extract: crtusb162.0
(5.0

]

Slika 4 - Instalacija Arduino softvera (3)

P

9 Arduino Setup: Completed | b e S

(o) romdeted

Show details

Cancel Mullsoft Install System v2,46 < Back

Slika 6 - Instalacija Arduino softvera (5)

File Edit Sketch Tools Help
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Slika 7 - Instalacija Arduino softvera (6)

Gornje slike prikazuju proces instalacije Arduino IDE programskog paketa
programiranje mikrokontrolera.
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File Action View Help
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i3 DVD/CD-ROM drives
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Slika 8 - Azuriranje upravljackih programa u Device

Manager-u (1)
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Slika 10 - Odabir direktorija sa preuzetim
upravlja¢kim programima (3)

w Il Update Driver Software - USB Serial Converter

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

USB Serial Converter

Slika 12 - Zavrsetak prvog dijela instalacije (5)

[ [

() Update Diver Software - USB Seial Port

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Intemet for the latest driver software
i for your device, unless you've disabled this feature in your device installation
settings.

2 Browse my computer for driver software
Locate and install driver software manually.

Slika 14 - Odabir ruc¢ne instalacije (7)

File Action View Help
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Slika 9 - Odabir rucne instalacije (2)

@ ' Update Driver Software - FT232R USB UART

Browse for driver software on your computer

Search for driver software in this location:
:\Users\DORA\Desktop\CDM 2.08.24 WHQL Certified|

clude subfolders

(]

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

Slika 11 - Potvrda direktorija (4)

File Action View Help
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o Other devices

{[J UsB S¢
9 Ports (CoM¢ Update river Software..

» | Processors Disable
W >« Sound,video  Uninstall
|| o 8 System devic
4§ UniersalSeri  Scanfor hardware changes
Intel(R)1G

Properties

Intel(R) ICHO Farmily USB Universal Host Controller - 2937
Intel(R) ICHO Family USB Universal Host Controller - 2938
Intel(R) ICHO Family USB Universal Host Controller - 2039
Intel(R) ICHO Family USB2 Enhanced Host Controller - 203A
Intel(R) ICHO Family USB2 Enhanced Host Controller - 203C
USB Composite Device

USB Root Hub

USB Root Hub

USB Root Hub

USB Root Hub

USB Root Hub

USB Root Hub

USB Root Hub

USB Root Hub

USB Serial Converter

Intel(R) ICH9 Family USB Universal Host Controller - 2936 1

I

device.

Slika 13 - A%uri;anje u;rhvfjaékih programa
serijskog porta (6)
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@ 1l Update Driver Software - USB Serial Port

Browse for driver software on your computer

Search for driver software in this location:

[C:\Users\DORA\Desktop\CDM 2.08.24 WHQL Certified] -

Include subfolders

2 Letme pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

Slika 15 - Odabir direktorija sa preuzetim
upravlja¢kim programima (8)



2 . . Hele
) L Update Driver Software - USB Serial Port (COM8) e o 0B e 2 &S

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

USB Serial Port

§ USB Composite Device
@ USB Root Hub
§ USBRoot Hub
@ USB Root Hub
# USB Root Hub
§ USBRoot Hub
@ USB Root Hub
§ USBRoot Hub
@ USB Root Hub
§ USS Seral Converter

Opens property sheet for the current selection.
Slika 16 - ZavrSetak drugog dijela instalacije (9) Slika 17 - Provjera upra;fljaékih programa (10)

File Action View Help
¢ m| DB 5] i seraipor (COMS) Properties. [==)
[ General [ Pot Setings | Dver | Deals,

USB Serial Port (COMS)
-~

Driver Provider:  FTDI

DiverDate: 1042072
| DiverVersion: 28240

@ Intel(R) ICHO Fami)| Digtal Signer: Microsoft Windows Hardware Compatibiity
Publsher

9§ Intel(R)1CHO Farnl |

§ Intel(R) ICHS Fami | To view details sbout the diver fies.
‘

Roll Back Drver

- e
Sy Disable Disables the selected device.
§ USB Root Hub

§ USE Root Hub Uninstal To uninstall the driver (Advanced).
oot Hul
3
9 USBRoot Hub =

4
@ USB Serial C

To update the diver software for this device.

Slika T8—-.Upravljaéki programi 2.8.24.0 su
instalirani (11)

Gornje slikovne upute prikazuju postupak ru¢nog azuriranja upravljackih programa na
Windows operativnom sustavu. Ovaj proces aZuriranja radimo uz pomo¢ Device
Managera koji je sastavni dio Windows operativnog sustava.

Ukoliko Windows operativni sustav sam azZurira upravljacke programe Sto je Cest slucaj
kod Windows 7 operativnog sustava potrebno je prije instalacije istih iskljuciti
mogucnost automatske instalacije upravljackih programa. Taj je postupak prikazan na
sljedece dvije slike.

e e B =

Hard . . .
[ Computer Name | Hardware. | Advanced | System Protection | Remate | Do you want Windows to download driver software and realistic icons for your
devices?

Device Manager

The Device Manager lsts al the hardware devices installed
on your computer. Use the Device Manager to change the

propettes of any device © Ves, do this automatically (recommended)
el @ No, let me choose what to do I
Device Instalaton Settings © Always install the best driver software from Windows Update. i
[77]  Choose whether Windows downloads diver softwarefor your © Install driver software from Windows Update if it is not found on my I
Y=/ devices and detailed information about them I

computer.
@ Never install driver software from Windows Update.

Device Installation Settings

Replace generic device icons with enhanced icons

Why should I have Windows do this 2

Aoply Save Changes

Slika 19 - Otvarite "Device Installation Settings" Slika 20 - Odaberite opcije prema gornjem prikazu
prozor (1) (2)

Do prozora na slici 19 dolazimo desnim klikom miSa na My Computer te odabirom
Advanced System Settings opcije. Nakon ovog podeSenja potrebno je restartati racunalo.
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Slika 22 - Potvrda brisanja upravljackih programa

(2)
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Slika 23 - Brisanje upravljackih programa (3) Slika 24 - Potvrda brisanja upravljackih programa

(4)

Nakon brisanja upravljac¢kih programa provedite instalaciju kako je prikazano korak po
korak u gornjim uputama.

PROVIJERA RADA MIKROKONTROLERA

Kako bismo provijerili jesmo li sve uspjes$no postavili pokuSati ¢emo isprogramirati prvi
program u nas mikrokontroler. Prije samog otvaranja programa potrebno je jo$S unutar
Arduino IDE programa odabrati koju Kkarticu Kkoristimo za programiranje
mikrokontrolera. U ovom slucaju postaviti ¢emo sve parameter za koriStenje Croduino
plocice. Slijedite slikovne upute na sljedecoj stranici.
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File Edit Sketch [Tools) Help B

Auto Format

(9 sketch_dec04a | Arduino 1.0.5 [ =
File Edit Sketch Help

Ctrl+T

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

Archive Sketch
Fix Encoding & Reload
Serial Monitor Ctrl+Shift«M

sketch_dec04:

sketch_dec04;

Board » Arduino Uno Serial Monitor Ctrl+Shift+M
Serial Poit »| ©  Arduino Duemilanove w/ ATmega328
Arduino Diecimila or Duemilanove w/ ATmegal68 Board >
Programmer , -
Arduino Nano w/ ATmega328 Serial Port » coms
Burn Bootloader
Arduino Nano w/ ATmegal68 coMs
Arduino Mega 2560 or Mega ADK Programmer » Mo
Arduino Mega (ATmegal 280) Burn Bootloader

Arduino Leonardo
Arduino Esplora

Arduino Micro

Arduino Mini w/ ATmega328
Arduino Mini w/ ATmegal68
Arduino Ethernet

Arduino Fio
Arduino BT w/ ATmega328
Arduino BT w/ ATmegal63
LilyPad Arduino USB
LilyPad Arduino w/ ATmega328

LilyPad Arduino w/ ATmegal68 =z
Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega328
Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmegal68
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal68
Arduino NG or older w/ ATmegal68

Arduino NG or older w/ ATmega8

Arduino Robot Control

Arduino Robot Motor

Slika 25 - Odabir plocice Slika 26 - Odabir serijskog porta ‘

(o) sketch_dec04a | Arduino 1.0.5

File Edit Sketch Help

Arduine Duemilanove wf ATmeg.

Auto Format

Archive Sketch
sketch_dec04, Fix Encoding & Reload

Serial Monitor Ctrl+Shift+M fl

Board >

Serial Port >

Programmer » AVRISP

Burn Bootloader AVRISP mkIl
USBtinyISP
USBasp

Parallel Programmer

©  Arduino as ISP

Arduino Duemilanoy

Slika 27 - Odabir programatora

Odabir serijskog porta koji cete koristiti ovisi o tome koji je broj serijskog porta
dodijeljen plocici. Na slici 17 prikazan je korak u kojem moZete pri instalaciji vidjeti koji
je broj serijskog porta dodijeljen plocici.

Za kraj pokuSajmo isprogramirati prvi program u na$ mikrokontroler. Iskoristiti ¢emo
gotovo demonstracijski program za treptanje LED diode koja se nalazi na samoj plocici
Croduina. Za prebacivanje (upload) programa u mikrokontroler slijedite slikovne upute
na sljedecoj stranici.



5 sketch_decO4s | Arduino 105 [
File Edit Sketch Tools Help
ry

Blink | Arduino 1.0 E=raf
File Edit Sketch Tools Help

Blink

Open... Ctrl+0

sketch_dec044
01.Basics

02.Digital
03.Analog
04.C
05.Control

AnalogReadSerial

BareMinimum

Blink Blink
oo 5

Turns on an LED on for one second, then off for one second, repe
Fade
06.Sensors
07.Display
08.Strings
09.UsB

10.Starterkit
ArduinolSP

ReadAnalogVoltage This exauple code is in the public domain.

// Pin 13 has an LED connected on most Arduino boards.

m

name:

// give it
int led = 13;

EEPROM

Esplora

// the setup routine runs once when you press reset:
void setup() {

// initialize the digital pin as an output.

pinMode(led, OUTPUT); ,
)

Ethernet
Firmata
« GSM

LiquidCrystal
Robot_Control
Robot_Motor
D

Servo

// the loop routine runs over and over again forever:
woid loop() {

< i el SR |

SoftwareSerial
SPIL

Stepper

TFT

WiFi

Wire

Arduino Duemilanove w ATmega328 on COMS

Slika 28 - Otvaranja programa "Blink" Slika 29 - Upload programa na mikrokontroler

INSTALACIJA ARDUBLOCK ALATA ZA GRAFICKO PROGRAMIRANJE

Kako bismo lakSe zapoceli s avanturama koje nas Cekaju instalirati ¢emo i dodatni alat
za graficko programiranje mikrokontrolera. Program je moguce preuzeti sa sljedece
stranice: http://blog.ardublock.com/engetting-started-ardublockzhardublock/

Instalacija ArduBlocka je vrlo jednostavna. Udite u direktorij gdje ste instalirali Arduino
IDE (najceSce Documents/Arduino) te unutar njega napravite novi direktorij i nazovite
ga “tools”. Unutar tog direktorija napravite ponovno novi direktorij i nazovite ga
“ArduBlockTool”. Unutar tog direktorija napravite ponovno novi direktorij i nazovite ga
“tool”. Konacno, imate strukturu direktorija kako slijedi:
Documents/Arduino/tools/ArduBlockTool/tool. U posljednji direktorij kopirajte
datoteku “ardublock-all.jar” koju ste preuzeli sa gornje poveznice.

Provjerite uspjesSnost instalacije pokratanjem Arduino IDE programskog paketa te
otvaranjem Tools padajuceg izbornika. U njemu bi se trebao nalaziti ArduBlock alat.



